Abstract. Multilocus protein electrophoresis was used to study the phylogenetic relationships among seven species of Strigiformes. Genetic divergence was quantified by Nei' s unbiased standard genetic distance, and dendrograms were computed both with distance and parsimony methods. Caprimulgus europaeus was used an an outgroup. The average genetic distance between Tyto alba and the Strigidae was D = 1.49; among the Strigidae was D = 0.88. Dendrograms computed with distance methods, with or without assuming a molecular clock, as well as the character state matrix tree, support the following phylogenetic relationships: Tytonidae and Strigidae are very divergent lineages; Athene is ancestral to most of the modem Strigidae and is related to Strix; Bubo is related to O&s; Asio otus and Asio jlammeus show high genetic distance. These findings have been discussed taking into account both DNA-DNA hybridization data and the fossil record. A tentative calibration of the molecular clock is used to date divergence times among the studied taxa.
INTRODUCTION
have not been studied enough to allow identification of the evolutionary patterns. Unpublished DNA-DNA hybridization data (Sibley, pers. comm.) indicate in the Strigidae the existence of an ancestral cluster of genera (Speotyto, Athene, Glaucidium, Ninox, Aegolius) that are followed by a more recent radiation including Asio and Otus (quite distantly related), Bubo In this paper we use multilocus protein electrophoresis in an attempt to clarify phylogenetic relationships among seven strigiform species, using Caprimulgus europaeus as an outgroup. Relationships were assessed by means of several different analytical approaches and were compared both with DNA-DNA hybridization and fossil data.
MATERIALS AND METHODS
Liver, heart, and kidneys were collected within a few hours of death from the following specimens: Tytonidae: Tyto alba (Barn Owl; n = 19); Strigidae: Athene noctua (Little Owl; n = 17) Strix aluco (Tawny Owl; n = 16) Otus stops (Common Stops Owl; n = 2) Asio otus (Longeared Owl; n = 18), Asiojlammeus (Short-eared Owl; n = 3), Bubo bubo (Eagle Owl; n = 2); Caprimulgiformes: Caprimulgus europaeus (European Nightjar; n = 1). All samples derive from dead birds obtained by the Raptor Rehabilitation Center of the "Lega Italiana per la Protezione degli Uccelli" (LIPU, Parma).
Tissues were homogenized in 0.0 1 M Tris/HCl (+ 0.001 M P-mercaptoethanol), pH 7.5, centrifuged at 12,000 rpm for 15 min, the supernatant was then collected and stored at -80°C. Vertical polyacrylamide gels (7.5% acrylamide concentration) were used. Fourteen enzyme systems and seven non-enzymatic heart proteins, encoding 29 presumptive genetic loci, were examined using the following electrophoretic conditions (multiple proteins are designated with numbers starting from the most anodal locus): 1) discontinuous Tris/Glycine, pH 8.3 (Davis 1964 
RESULTS
The distribution of the electromorphs in the seven species of Strigiformes and the allelic frequencies at the polymorphic loci are shown in Table 1 . The extent of genetic divergence appears to be high in the Strigiformes. Only one, the mitochondrial MDH (MDH-2) out of 29 loci was monomorphic among species. Genetic divergence is quantified by Nei' s unbiased standard genetic distances (Table 2) (Fig. 2d) , therefore, shows a trichotomic regence at a higher rate than on average. lation among the three clusters. Some moderate variation in the rates of protein evolution along the lineages is apparent when comparing UPGMA (Fig. la) and Wagner (Fig.  lb) sequently, the genetic distances between Tyto and the Strigidae could be significantly underestimated, and this could produce apparent rate heterogeneity. Moreover, some lineages could accumulate mutations at a higher rate than others. It could be the case of the apparent high rate of protein change in Otus stops (Fig. lb) . Within the limitations due to variability in the rates of protein evolution and to the sampling errors associated with any measure of genetic distance, the molecular clock can be calibrated using the average rate of protein evolution after the divergence time.
We 
